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A GROUND _SYSTEM STRI NG TESTS

Thi s appendi x provides detailed information on all of the
ground systemstring tests which will be conducted prior to
t he second servicing mssion. This information includes
obj ectives of each test, resource requirenments (such as
personnel, facilities, software, hardware, etc.), roles and
responsi bilities of each organization, and projected test
schedul es.

A.1 SMGT-21/ SR #2 VER FI CATI ON

This Section provides the detail information on the SMGT-21
Test for SR-2 Verification.

A. 1.1 Purpose

SMGT-21 is the first ground systemstring test to be
conducted for verification of SM2 readi ness. SM3I-21 is
designed to verify the second phase of ground system
devel opnent capabilities(SR-2).

A 1l.2 njectives

a. To verify the Space Tel escope | magi ng Spectrograph
(STI'S) and Near Infrared Canera and Mul ti- Qoj ect
Spectroneter (NICMOS) Phase 1 commandi ng capabilities,
whi ch includes ST Scl proposal processing and Science
M ssi on Specification (SMB) generation, Payl oad
Operations /Control Center (POCQO Applications
Sof t war e Support (PASS) processing, and product review.
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b. To verify STIS and NI CMOS engi neering and sci ence data
fl ow and processing through the ground system i ncl udi ng
the Prelim nary Operations Requirements and Test
Support (PORTS) Refurbishment System (PRS), PASS,
Astrometry and Engi neering Data Processor (AEDP),

Engi neeri ng Support System (ESS), Data Capture Facility
(DCF), and the ST Scl.

C. To verify STIS and NICMOS nenory | oad and dunp
capabilities in PRS.

d. To verify ORU ORI switching capabilities in PRS and ESS
usi ng the new Servicing M ssion database.

e. To verify the ground system can function successfully in
t he GSFC simul ati on program confi gurati ons.

f. To perform standard ground system regression test
activities. These regression test activities will be

detailed in the SM3T-21 Test Pl an/ Procedur e.

A 1.3 Activities

SMGT-21 will consist of two distinct scenarios or test
sessions. Two sessions were devel oped because of the

di stinctness of science scheduling and realtinme telenetry
processing. Each test session is created to ensure that al
test objectives and requirenments covered by this SMGT are
verifi ed.

The first session, Command Ceneration and Processing, wll

i nvol ve the Science Pl anning and Schedul i ng System ( SPSS),
PASS, and the M ssion El apsed G aphic Generator (MEGS. This
test session will verify the ability of SPSS to produce
several SMBs containing STIS and NI CMOS Phase 1 commands.
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Once generated, the SMSs will be processed through PASS

M ssi on Schedul er and Command Loader. CQutput files will be
input into MEGGto generate a tineline with the new
instrument information. Qutput products fromall systens
will be carefully reviewed to ensure that no errors exist in
processing. Refer to Figure A-1 for an illustration of the
basi ¢ system confi gurati on.

The second session, Realtine Telenmetry Flow, will utilize the
HST Sinmul ator, Sinulation Qperations Center (SCOC),

Shuttl e/ POCC Interface Facility (SPIF), PRS, PASS, ESS, AEDP,
Observati on Support System (OSS), and DCF systens. This
session will be used to validate the PRS STIS/ NI CMOS portion
of the test and will involve transitioning between TDRSS and
JSC nodes, which is a necessary configuration during future
S| Ms,

JISs, and the mssion. Qutput products fromall systens wl |
be anal yzed for erroneous conditions. Refer to Figures A2
and A-3 for an illustration of the basic system
configuration.

A 1.4 Roles and Responsibilities

This Section identifies the SMaT-21 support roles and
responsibilities for SRR2 Verification. (See Table A-1).

A 1.5 System Facility Requirenents

This section identifies the interfaces and functionality
required fromeach of the systens and/or facilities involved
in SMGT-21.
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The PRS system Rel ease

7.0, will be required to support test activities in Session
2. PRSwll be configured to support command generation and

tel enetry receipt.

PRS wil |

be required to support the

follow ng interface connections for SMaT-21: NASA

Conmuni cati ons (NASCOM) for connection to SOC and HST SIM

PASS, and ESS. PRS w ||

interface with NASCOM for the

recei pt of engineering telenetry and the transfer of realtine

conmands and On- Board Conputer (0OBQO | oads.

PRS wi ||

interface with PASS for the transfer of engineering telemetry
and the receipt of OBC loads. PRS wll interface with ESS
for the transfer of engineering telenetry.

Table A-1. SMGT 21

SUPPCRT AREA SYSTEM RESOURCES CRGANI ZATI ON

STOCC PRS LORAL/ LMIO
PASS, AEDP CSC/ ATSC
ESS LORAL/ LMIQ ATSC
TMS/ TALCS HUGHES/ LMITO
HST SI MULATCR LMIQ ATSC
PDB GSFC CCDE 441

DOC AP/ TTAC COW ATSC

ST Scl SPSS/ PASS/ PDOPS ST Scl

SDPF DCF ATSC

V5OCC SPI F ATSC

SOC SOC SI MULATOR ATSC

| TAV N A CTA

SVG N A MOSES

&GS SVBE N A GSFC CCDE 441

SYSTEMS ENG NEERI NG N A MOSES

| DT N A GSFC CCDE 442

A 1.5.2 POCC Application Software Support.

Rel ease 26.04, will

During Test Session 1, PASS w ||

The PASS system
be required to support test activities
during all test sessions.

PASS wi || support the follow ng
interface connections for SM3T-21: SPSS, PRS, and AEDP.

process the SMss fromthe

Institute and produce M ssion Schedul es and OBC | oads. PASS
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will then interface with PRS for the transfer of these OBC
| oads. During Test Session 2, PASS will interface with PRS
for the receipt of engineering telenmetry and AEDP for the
transfer of telenmetry subsets.

A.1.5.3 Astronetry and Engi neering Data Processor. The AEDP
system Release 23, will be required to support test
activities during Test Session 2. AEDP will support the
follow ng interface connections for SMal-21: PASS, ESS, and
PODPS. AEDP will inter-face with PASS for the receipt of

tel enetry captured during Test Session 2. AEDP will
interface with ESS and OSS/ PODPS Uni fi ed System ( OPUS)
for the transfer of AEDP magnetic tape products.

A . 1.5.4 Engineering Support System The ESS system Rel ease

3.8, will be required to support test activities during Test
Session 2. ESS will support the followi ng interface

connections for SMGI-21: PRS and AEDP. ESS will interface
with PRS for the receipt of realtine engineering telenetry
and history tapes. ESS will interface with AEDP for the

recei pt of astronetry and engi neering data tapes.

A 1.5.5 Telenetry Analysis and Logic for Operations Support.

The nost current release of the Telemetry Anal ysis and Logic
for Operations Support (TALOS) systemw || be used to support
test activities during Test Session 2. TALCS will support
the following interface connections: SPIF and ESS. TALCS
will interface with SPIF for the recei pt of Payl oad Paraneter
Frane (PPF) and



SMR- 2043
Draft Rev 1
January 26, 1996

Calibrated Ancillary System (CAS) data. TALOS will interface
with ESS for the receipt of HST engineering telenmetry in the
form of Engi neering Data Bl ocks (EDBs).

A.1.5.6 Thermal Mnitoring System The nost current rel ease
of the Thermal Monitoring System (TWVM5) systemw || be
required to support test activities during Test Session 2.
TVMS will be required to interface with the SPIF facility
during SMGT-21. TMs will interface with SPIF for the receipt
of PPF and CAS dat a.

A.1.5.7 Project Data Base. For the SM2, the PDB will be
referred to as the Servicing Mssion Data Base (SMVDB),

Rel ease SMDB-21, which will be used during interface,
regression testing, and all SMGI-21 test sessions.
Applicable PDB files will be validated by MOSES SVG
personnel and I nstrument Devel opnent Teans (I1DTs) prior to
t est execution.

A 1.5.8 Data Capture Facility. The DCF, Engi neering Rel ease
4.19a, located in the Science Data Processing Facility (SDPF)
in Building 23, will be required to support test activities
during Test Session 2. The DCF will support the follow ng
interface connections: NASCOM and the PODPS. The DCF wil |
interface with NASCOM for the recei pt of canned science
telenetry fromthe HST Simulator. Once the science data has
been processed, the DCF will interface with PODPS for the
transfer of science data subsets.

A.1.5.9 Science Planning and Scheduling System The
SPSS/ OSS is located at the ST Scl on the canpus of the Johns
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Hopki ns University in Baltinore. The SPSS/ OSS will be
required to support the follow ng interface connections for

SMGT-21:  PASS, AEDP, and DCF. The SPSS will interface with
PASS for the transm ssion of a Science M ssion Specification
(SMB) and recei pt of PASS products. The OSS will interface

with PRS for the receipt of engineering data. The PODPS wil |
interface with the DCF for the receipt of science data
subsets. The ST Scl will support these interfaces:

SPSS, OSS and PODPS.

A 1.5.10 Shuttle POCC Interface Facility. The SPIF, |ocated
within the Miulti-Satellite Qperations Control Center (MSOCC)
in Building 14, will be required to support test activities
during Test Session 2. The SPIF will be required to provide
the following interface connections: SOC and ESS. The SPIF
will interface with the SOC for the recei pt and processi ng of
JSC telenmetry contai ning PPF and CAS data. The SPIF will
interface with TVM5 and TALCS for the transfer of shuttle

dat a.

A 1.5.11 HST Sinulator. The HST Sinmulator will be
required to support test activities during Test Session 2.
During this test session, the simulator is expected to
interface with the SOC and PRS. The HST Sinulator wll
provide these interfaces for the transfer of simnulated
spacecraft engineering telenmetry and the recei pt of realtine
conmands. The HST Sinulator will accept conmand data at both
125 and 1000 bits per second (bps) in the TDRSS bl ock format
and transmt 32 Kilobits per second (Kbps) format TN

engi neering telenmetry also in the TDRSS bl ock format.
Telenetry fromthe sinmulator will be transmtted to the SCC,
re-formatted into JSC bl ocks, and then transferred to the HST
M ssi on (perations Center (MOC) for capture and processing.
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Simlarly, conmands generated at the PRS systemw || be
reformatted by the SOC into TDRSS format and sent to the HST
Sinulator. The HST Sinmulator will also transmt canned
science data for the STIS and NICMOS i nstrunents which wll
be captured by the DCF

A 1.5.12 Simul ations Operations Center. The SCC, |ocated
at the Network Test and Training Facility (NTTF) in Building
25, will be required to support activities during Test
Session 2. The SOC will be required to interface with the
HST Sinul ator and the HST MOC. The SOC wi || provide these
interfaces for the receipt of sinulated spacecraft

engi neering telemetry fromthe HST Sinulator, receipt of JSC
comands fromthe HST MOC and the transfer of re-formatted
HST conmands and JSC telenetry. The SOC will al so receive
JSC conmmands fromthe HST MOC which will be reformatted into
TDRSS bl ocks and then routed to the HST Sinulator. In
addition, the SOCwll be utilized to verify STIS and Nl CMOS
nmenory | oadi ng and dunpi ng capabilities on PRS

A 1.6 Duration

Test Session 1: 40 hours
Test Session 2: 12 hours
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A 1.7 Dependenci es

Dependenci es for this test include:
- STIS and NICMOS sci ence data from BASD

- SCC simnul ation capabilities to performnenory | oad and dunp
- All SR-2 SMupgrades to ground system have been conpl et ed

A 1.8 Schedul e

These are the planned dates for SMGT-21 activities, based on
the nost recent version of the O%GS Project Schedul e.

- Test Plan/Procedure (Draft) 7/ 21/ 95
- Test Plan/Procedure (Final) 8/ 11/ 95
- Session 1 8/ 3/ 95

- Session 2 Dry Run 8/ 8/ 95

- Session 2 Test 8/ 17/ 95
- Session 2 Contingency 8/ 24/ 95
- Test Report 9/ 15/ 95

A 2 SMGT-22 SR #3 VERI FI CATI ON

This Section provides detail information on the SMGI-22 Part
1 and Part 2 Testing for SR 3 Verification

A 2.1 SMGT-22 Part 1

This Section covers Part 1 of the SMGT-22 testing.

A-13
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A.2.1.1 Purpose

SMGT-22 Part 1 is a string test designed to verify the third
phase of ground systemreadi ness and support for the Second
Servi cing M ssion.

A 2.1.2 bjectives

a. To exercise the STIS and NI CMOS Phase 2
commandi ng capabilities including ST Scl proposal
processi ng and SMS generation, PASS processing,
and product review.

b. To perform standard regression test activities agai nst
t he new rel eases of systemsoftware. These activities
will be detailed in the test plan/procedure docunent for
SMGT- 22 Part 1.

C. To verify the NASA St andard Spacecraft Conputer
(NSSC-1) interface with the new SIs for both conmandi ng
and telenetry.

d. To verify the PASS processing, PRS conmand and tel enetry
for all Solid State Recorder (SSR possible
conbi nations (Position 1, Position 2, and Position 1 and
2) and nodes for SM2. (Science data, science and
engi neeri ng data, and saf enode)

A 2.1.3 Activities

SMGT-22 Part 1 will consist of two test sessions. Each test
session is created to ensure that all test objectives and
requirements covered by this SMaT are verified. A brief
description of these two test sessions is covered in
fol |l ow ng paragraphs.

A-14



SMR- 2043
Draft Rev 1
January 26, 1996

The first session, Command Ceneration and Processing, wll

i nvol ve SPSS, PASS, and MEGG The ST Scl will also provide
SMBs that will verify the capability of scheduling and
conmandi ng the SSR in all possible |ocations. Once
generated, the SMSs will be processed t hrough PASS M ssion
Schedul er and Conmand Loader. Qutput files will be input
into MEGGto generate a tineline with the new i nstrunent
information. Qutput products fromall systens will be
carefully reviewed to ensure that no errors exist in
processing. Refer to Figure A-4 for an illustration of the
basi ¢ system confi gurati on.

The second session, Realtine Telenmetry Flow, will utilize the
VEST, SCC, SPIF, PRS, PASS, ESS, AEDP, OPUS and the Packet
Processor (PACOR Il) systens. This session will be used to
val idate STIS/NICMOS science data reformatting capabilities
and SSR dunp processing. The VEST will be configured to
accept commandi ng and transmt science and engi neering
telenetry for the new instrunents as well as SSR dunps from
recorded science and engi neering data. Qutput products from
all systens will be analyzed for erroneous conditions.
Refer to Figure A-4 for an illustration of the basic
system confi gurati on.
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A 2.1.4 Roles and Responsibilities

This Section identifies the SMal-22 Part 1 support roles and
responsibilities for SR-3 Verification. (See Table A-2)

A 2.1.5 SystenmFacility Requirenents

This section identifies the interfaces and functionality
required fromeach of the systens and/or facilities involved
in SMGT-22.

A 2.1.5.1 PORTS Refurbishment System The PRS system

Rel ease 9.0, will be required to support test activities in
Session 2. PRS will be configured to support comand
generation and telemetry receipt. PRS will be required to
support the follow ng interface connections for SMGI-22 Part
1. NASCOM (for connection to SOC and the VEST), PASS, and
ESS. PRS will interface with NASCOM for the receipt of

engi neering telenetry and the transfer of realtinme commands
and OBC loads. PRS will interface with PASS for the transfer
of engineering telemetry and the receipt of OBC |oads. PRS
will interface with ESS for the transfer of engineering

tel enetry and SSR engi neering dunps.

A 2.1.5.2 POCC Application Software Support. The PASS
system Release 28, will be required to support test
activities during all test sessions. PASS will support the
follow ng interface connections for SMaT-22 Part 1: SPSS,
PRS, and AEDP. During Test Session 1, PASS will process the
SMBs fromthe ST Scl and produce M ssion Schedul es and | oads.
PASS will then interface with PRS for the transfer of these
OBC |l oads. During Test Session 2, PASS will interface with
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PRS for the recei pt of engineering telenetry and AEDP for the
transfer of telenmetry subsets.

Tabl e A-2. SMGT- 22

SUPPCRT AREA SYSTEM RESOURCES CRGANI ZATI ON

STOCC PRS LORAL/ LMIO
PASS, AEDP CSC/ ATSC
ESS LORAL/ LMIQ ATSC
TMS/ TALCS HUGHES/ LMTO
PDB GSFC CCDE 441

DOC AP/ TTAC COW ATSC

ST Scl SPSS/ PASS/ OPUS/ HDA | ST Scl

SDPF PACCOR 1| ATSC

V5OCC SPI F ATSC

SOC SOC SI MULATOR ATSC

VEST STI'S AND NI CMOS GSFC CCDE 442
BRZ SI MULATOR/ ETU

| TAV N A CTA

SVG N A MOSES

&GS SMBE N A GSFC CCDE 441

SYSTEMS ENG NEERI NG N A MOSES

| DT N A GSFC CCDE 442

A 2.1.5.3 Astronetry and Engi neeri ng Data Processor

The

AEDP system Rel ease 24, will
activities during Test Session 2.
following interface connections for SMGT-22 Part 1:
interface with PASS for the receipt
AEDP wi | |

ESS, and OPUS.

AEDP wi | |
of telenetry captured during Test Session 2.

AEDP wi | |

be required to support test
support the

PASS,

interface with ESS and OPUS for the transfer of AEDP magnetic

t ape products.

A . 2.1.5.4 Engi neering Support System

Rel ease 3.8, wll

during Test Session 2.
i nterface connections for SMGI-22 Part 1:
interface with PRS for the receipt of

OPUS. ESS will

ESS wi ||

A-18
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realtime engineering telemetry, SSR engi neering dunps and
history tapes. ESS will interface with AEDP for the receipt
of Astrometry and engi neering data tapes.

A 2.1.5.5 Telenetry Analysis and Logic for Qperations
Support. The nost current rel ease of the TALCS systemwi | |

be required to support test activities during Test Session 2.
TALOS wi Il support the followi ng interface connections: SPIF
and ESS. TALOS will interface with SPIF for the receipt of
PPF and CAS data. TALOS will interface with ESS for the
recei pt of HST engineering telenmetry in the form of EDBs.

A.2.1.5.6 Thermal Mnitoring System The nost current

rel ease of the TM5 systemw || be required to support test
activities during Test Session 2. TMS will be required to
interface with the SPIF facility during SMal-22 Part 1. TMS
will interface with SPIF for the recei pt of PPF and CAS dat a.

A.2.1.5.7 Project Data Base. The PDB, Rel ease SMDB22, w ||
be used during interface, regression testing, and all SMaT-22
Part 1 test sessions. A portion of the PDB files will be

val i dated by MOSES SVG personnel and I DTs prior to test
executi on.

A . 2.1.5.8 Packet Processor Il. The PACOR I, Release 3.0,
will be required to support test activities during Test
Session 2. PACOR Il will support the follow ng interface
connections: NASCOM and OPUS. The PACOR Il will interface
with NASCOM for the receipt of science telenmetry fromthe
STI'S AND NI CMOS BESST Rel ease Zero (BRZ) located in the
VEST and SSR sci ence dunps. Once the science data has been
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processed, the PACOR Il will interface with OPUS for the
transfer of science data subsets.

A 2.1.5.9 Science Tel ecope Science Institue. The ST

Scl will be required to support the followi ng interface
connections for SMGI-22 Part 1: PASS, AEDP, and PACOR I1.
The SPSS will interface with PASS for the transm ssion of a
Science M ssion Specification (SM5 and receipt of PASS
products. The OPUS will interface with AEDP for the receipt
of engineering data. The OPUS will interface with the PACOR
Il for the receipt of science data subsets. The ST Scl will
support these interfaces: SPSS and OPUS.

A 2.1.5.10 Shuttle POCC Interface Facility. The SPIF
will be required to support test activities during Test
Session 2. The SPIF will be required to provide the

follow ng interface connections: Space Support Equi pment
(SSE)/ AFT Flight Deck (AFD Simand ESS. The SPIF will
interface with the SSE/ AFD Sim for the recei pt and processing
of JSC telenmetry containing PPF data. The SPIF simul ator

will emulate the CAS data set. The SPIF will interface with
TMB and TALGCS for the transfer of shuttle data.

A 2.1.511 HST Sinmulator. The HST Simulator will be
required to support dry run test activities during Test
Session 2. During the dry runs, the simulator is expected to
interface with the SOC and PRS. The HST Sinulator wll
provide these interfaces for the transfer of simnulated
spacecraft engineering telenmetry and the recei pt of realtine
conmands. The HST Sinulator will accept conmand data at 1000
bps in the TDRSS bl ock format and transmt 32 Kbps format

TN HN engi neering telenmetry also in the TDRSS bl ock format.
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Telenetry fromthe sinmulator will be transmtted to the SCC,
reformatted into JSC bl ocks, and then transferred to the HST
MOC for capture and processing. Simlarly, comands
generated at the PRS systemw || be reformatted by the SCC
into TDRSS format and sent to the HST Sinul ator.

A 2.1.5 12 Simul ation Qperations Center. The SOC will be
required to support activities during Test Session 2. The
SCC will be required to interface with the HST Sinul ator and
the HST MOC. The SOC wi Il provide these interfaces for the
recei pt of sinulated spacecraft engineering telenmetry from
the HST Sinul ator, receipt of JSC commands fromthe HST MOC
and the transfer of reformatted HST conmands and JSC

telenetry. The SOC will al so receive JSC commands fromthe
HST MOC which will be reformatted i nto TDRSS bl ocks and then
routed to the HST Simulator. The SOCCwill, if VEST is
unavail abl e, transmt canned science data for the STIS and
NI CMCS i nstrunments and SSR sci ence dunps which will be
captured by PACORII. The SOCC will also, if VEST is

unavai |l abl e, provi de SSR engi neeri ng dunps to PRS.

A 2.1.5.13 BESST Rel ease Zero. The BESST Rel ease Zero
(BRZ), located at the VEST facility in Building 29, will be
required to support activities during Test Session 2. The
STI'S AND NICMOS BRZ will be required to interface with the
VEST structure (including DF224/ 80386 Coprocessor (COP)
and NSSC-1 conputers), and with NASCOM for connection with
the HST MOC PRS system The STI'S AND NI CMOS BRZ wil |
provide these interfaces for the receipt of STIS and N CMOS
conmand | oads and transm ssion of nenory dunps to the PRS
system
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A 2.1.5 14 SSR Engi neering Test Unit. The SSR

Engi neering Test Unit (ETU), located at the VEST facility in
Building 29, will be required to support activities during
Test Session 2. The SRR ETUw Il be required to interface
with the VEST structure. The SRR ETU wi || provide, through
t he VEST systens and NASCOM the transm ssion of science
recorded dunps to PACOR Il and engi neering recorder dunps to
the PRS system

A.2.1.6 Duration

Test Session 1 - 40 hours
Test Session 2 - 10 hours

A 2.1.7 Dependencies

The dependencies for this test include:

- SMDB with updates for SSR, Data Interface Unit (DU,
and Rate Gyro Assenmbly (RGA

- All SR-3 SMupgrades to ground system have been conpl et ed
- VEST STI'S AND NI CMOS BRZ

- SCC upgrade for new Sls and SSR capabilities

- VEST SRR ETU

A 2.1.8 Test Schedul es

These are the planned dates for SMGT-22 Part 1 activities,
based on the nost recent version of the OGS Proj ect
Schedul e.

- Test Plan/Procedure (Draft) 2/ 23/ 96
- Test Plan/Procedure (Final) 3/ 13/ 96
- Session 1 3/ 1/ 96
- Session 2 Dry Run 3/ 7/ 96
- Session 2 Test 3/ 15/ 96
- Session 2 Contingency 3/ 22/ 96
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- Test Report 4/ 12/ 96

A 2.2 SMGT-22 Part 2

This Section covers Part 2 of the SMGT-22 testing.

A 2.2.1 Purpose

SMGT-22 Part 2 is a string test designed to verify the
ground system readi ness and support for the Second Servi cing
Mssion with the baseline release SM PDB (cont ai ni ng
STI'S and NICMOS i nputs) and the rel ease of NSSC- |
flight software.

A 2.2.2 njectives

a. To exercise the STIS and NICMOS Phase 3 conmmandi ng
capabi lities including ST Scl proposal processing and
SM5 generation, PASS processing, and product review

b. To verify STIS and NI CMOS engi neering tel enetry and
conmand capabilities with basel i ne database fromthe
STI S/ NI CMOS | DTs

C. To verify the NSSC-1 interface with the new SIs for both
conmandi ng and tel enmetry.

d. To verify remaining SSR activities not conpl eted
in SMGT-22 Part 1.

e. To verify remaining HST Simul ator SW
capabilities.
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A 2.2.3 Activities

SMGT-22 Part 3 will consist of two test sessions. Each test
session is created to ensure that all test objectives and
requirements covered by this SMaT are verified. A brief
description of these two test sessions is covered in

fol |l ow ng paragraphs.

The first session, Command Ceneration and Processing, wll

i nvol ve SPSS, PASS, and MEGG This test session will verify
the ability of SPSS to produce several SMss containing STIS
and Nl CMOS Phase 3 conmands. SSR activities not conpleted
from SMaT- 22 Part 1 will also be scheduled in the SMss. Once
generated, the SMSs will be processed t hrough PASS M ssion
Schedul er and Conmand Loader. Qutput files will be input
into MEGGto generate a tineline with the new i nstrunent
information. Qutput products fromall systens will be
carefully reviewed to ensure that no errors exist in
processing. A SMS will be made available for uplink to
the VEST. Refer to Figure A-1 for an illustration of the
basi ¢ system confi gurati on.

The second session, Realtine Telenetry Flow, will utilize the
VEST, SOC, PRS, PASS, ESS, AEDP, OPUS and the PACOR I
systens. This session will be used to validate SSR, NSSC-1
flight software, and STIS/N CMOS PDB updates with the
ground system The VEST will be configured to accept
conmandi ng and transmt sinulated science and engi neering
telenetry for the new instrunents using STI'S AND NI CMOS
BRZs. Qutput products fromall systens will be analyzed for
erroneous conditions. Refer to Figure A-4 for an
illustration of the basic system configuration.
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A 2.2.4 Roles and Responsibilities

This Section identifies the SMal-22 Part
responsibilities for SR 3 Verification.

Tabl e A-2. SMGT- 22

2 support
(See Table A-2)

rol es and

SUPPCRT AREA SYSTEM RESOURCES CRGANI ZATI ON

STOCC PRS LORAL/ LMIO
PASS, AEDP CSC/ ATSC
ESS LORAL/ LMIQ ATSC
TALCS LMIo
PDB GSFC CCDE 441

DOC AP/ TTAC COW ATSC

ST Scl SPSS/ PASS/ OPUS/ HDA | ST Scl

SDPF PACCOR 1| ATSC

SOC SOC SI MULATOR ATSC

VEST STI'S AND NI CMOS GSFC CCDE 442
BRZ S| MJLATORs

| TAV N A CTA

SVG N A MOSES

&GS SVBE N A GSFC CCDE 441

SYSTEMS ENG NEERI NG N A MOSES

| DT N A GSFC CCDE 442

A 2.2.5 SystenlFacility Requirenments

This section identifies the interfaces and functionality
required fromeach of the systens and/or facilities involved

in SM3T-22 Part 2.

A 2.2.5.1 PORTS Refurbi shnment System

Rel ease 10.0, will

Session 2. PRS wll

PRS wil |

The PRS system
be required to support test activities in
be configured to support conmand

generation and telenetry receipt. be required to

support the follow ng interface connections for SMaI-22 Part

2: NASCOM (for connection to SOC and VEST),

PRS wi ||

| oads. PRS will
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engi neering telemetry and the receipt of OBC loads. PRS wll
interface with ESS for the transfer of engineering telenetry
and any SSR dunps. Schedules and |oads. PASS will then
interface with PRS for the transfer of these OBC | oads.
During Test Session 2, PASS will interface with PRS for the
recei pt of engineering telenetry and AEDP for the transfer of
tel enetry subsets.

A 2.2.5.2 POCC Application Software Support. The PASS
system Release 28, will be required to support test
activities during all test sessions. PASS will support the
follow ng interface connections for SMal-22 Part 2: SPSS,
PRS, and AEDP. During Test Session 1, PASS will process the
SMBs fromthe Institute and produce M ssion

A 2.2.5.3 Astronetry and Engi neeri ng Data Processor. The

AEDP system Release 24, will be required to support test
activities during Test Session 2. AEDP will support the
follow ng interface connections for SMal-22 Part 2: PASS,

ESS, and OPUS. AEDP will inter-face with PASS for the
recei pt of telemetry captured during Test Session 2. AEDP
will interface with ESS and OPUS for the transfer of AEDP

magneti c tape products.

A 2.2.5.4 Engineering Support System The ESS system

Rel ease 3.8, will be required to support test activities
during Test Session 2. ESS will support the follow ng
interface connections for SM5T-22 Part 2: PRS and AEDP.
ESS will interface with PRS for the receipt of realtine

engi neering telemetry and history tapes. ESS will interface
with AEDP for the receipt of Astronetry and engi neering data
t apes.
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A 2.2.5.5 Telenetry Analysis and Logic for Qperations
Support. The nost current rel ease of the TALCS systemwi | |

be required to support test activities during Test Session 2.
TALOS wi Il support the interface connection to ESS. TALOS
will interface with ESS for the recei pt of HST engi neering
telenetry in the formof EDBs.

A.2.2.5.6 Project Data Base. The PDB, Rel ease SMDB23, wil |

be used during interface, regression testing, and all SMGaT-22
test sessions. A portion of the PDB files will be validated

by MOSES SVG personnel and IDTs prior to test execution.

A 2.2.5.7 Packet Processor Il. The PACORII, Release 3.0,
will be required to support test activities during Test
Session 2. PACOR Il will support the follow ng interface
connections: NASCOM and OPUS. The PACOR Il wll interface
with NASCOM for the receipt of science telenmetry fromthe
STI'S AND NICMOS BRZ | ocated in the VEST. Once the

sci ence data has been processed, the PACORII wll interface
with OPUS for the transfer of science data subsets.

A 2.2.5.8 Science Tel ecope Science Institue. The ST

Scl will be required to support the followi ng interface
connections for SMGI-23 Part 1: PASS, AEDP, and PACOR I1.
The SPSS will interface with PASS for the transm ssion of a
Science M ssion Specification (SM5 and receipt of PASS
products. The OPUS will interface with AEDP for the receipt
of engineering data. The OPUS will interface with the PACOR
Il for the receipt of science data subsets. The ST Scl will
support these interfaces: SPSS and OPUS.
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A 2.2.5.9 HST Simulator. The HST Sirmulator will be required
to support test dry run activities during Test Session 2.
During the dry run, the simulator is expected to interface
with the SOC and PRS. The HST Sinulator will provide these
interfaces for the transfer of sinulated spacecraft

engi neering telenetry and the recei pt of realtinme conmands.
The HST Sinmulator will accept conmand data at 1000 bps in the
TDRSS bl ock format and transmt 32 Kbps format TN HN

engi neering telenmetry also in the TDRSS bl ock format.
Telenetry fromthe simulator will be transmtted to the SCC,
reformatted into JSC bl ocks, and then transferred to the HST
MOC for capture and processing. Simlarly, commands
generated at the PRS systemw || be reformatted by the SCC
into TDRSS format and sent to the HST Sinul ator.

A 2.2.5.10 Simul ation Qperations Center. The SOC will be
required to support activities during Test Session 2. The
SCC will be required to interface with the HST Sinul at or,
PACOR Il and the HST MOC. The SOC will provide these
interfaces for the receipt of sinulated spacecraft

engi neering telemetry fromthe VEST, receipt of JSC comands
fromthe HST MOC and the transfer of reformatted HST conmands
and JSC telenetry. The SOC will al so receive JSC conmands
fromthe HST MOC which will be reformatted i nto TDRSS bl ocks
and then routed to the VEST. The Portabl e Spacecraft

Si mul ator (PSS) may be used to transmt canned science
data, prerecorded by STIS AND NI CMOS BRZ, for the STIS
and NI CMOS i nstrunments which will be captured by PACOR
1.

A 2.2.5. 11 BESST Rel ease Zero. The BESST Rel ease Zero
(BRZ), located at the VEST facility in Building 29, wll be
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required to support activities during Test Session 2. The
STI'S AND NI CMOS BRZs will be required to interface with
the VEST structure (including DF224/ COP and NSSC 1
conputers), and with NASCOM for connection with the HST MOC
PRS system The STI'S AND NI CMOS BRZs w Il provide these
interfaces for the receipt of STIS and NICMOS comand | oads
and transm ssion of nmenory dunps to the PRS system and
science data to PACOR I 1.

A 2.2.6 Duration

Test Session 1 - 40 hours
Test Session 2 - 12 hours

A 2.2.7 Dependencies

The dependencies for this test include:

- SMDB with updates from | DTs

- All SR-3 SMupgrades to ground system have been conpl et ed
VEST STI'S AND NI CMOS BRZ

- SCC upgrade for new Sls

A 2.2.8 Test Schedul es

These are the planned dates for SMGT-22 Part 2 activities,
based on the nost recent version of the OGS Proj ect
Schedul e.

- Test Plan/Procedure (Draft) 7/ 1/ 96
- Test Plan/Procedure (Final) 7/ 18/ 96
- Session 1 7/ 15/ 96
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- Session 2 Dry Run 7/ 23/ 96
- Session 2 Test 7/ 31/ 96
- Session 2 Contingency 8/ 7/ 96

- Test Report 8/ 30/ 96

A.3 SMGT-23 (Part 1)/ SR #4 VER FI CATI ON

This Section provides detail information on the SMGT-23 (Part
1) Test for SR-4 Verification.

A. 3.1 Purpose

SMGT-23 is divided into two separate parts: Part 1 and Part
2. Part 1 is a string test designed to verify the fourth
phase of ground systemreadi ness and support for the Second
Servicing Mssion. Part 2 is an End-to-End Command Pl an Test
whi ch is discussed in Appendi x C

A 3.2 njectives

a. To exercise the STIS and NI CMOS Phase 3 commandi ng
capabi lities including ST Scl proposal processing and
SM5 generation, PASS processing, and product review

b. To exercise the final versions of ground and flight
sof t war e.

C. To verify STIS and NICMOS final pipeline calibration
capabi lities.

d. To perform standard regression test activities agai nst
t he new rel eases of system software.
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e. To verify the NSSC-1 interface with the new SIs for both
conmandi ng and tel enmetry.

A 3.3 Activities

SMGT-23 Part 1 will consist of two test sessions. Each test
session is created to ensure that all test objectives and
requirements covered by this SMaT are verified. A brief
description of these two test sessions is covered in
fol |l ow ng paragraphs.

The first session, Command Ceneration and Processing, wll

i nvol ve SPSS, PASS, and MEGG This test session will verify
the ability of SPSS to produce several SMss containing STIS
and Nl CMOS Phase 3 conmands. Once generated, the SMss wil |
be processed through PASS M ssion Schedul er and Command
Loader. Qutput files will be input into MEGGto generate a
timeline with the new instrunent information. Qutput
products fromall systenms will be carefully reviewed to
ensure that no errors exist in processing. Refer to Figure
A-1 for an illustration of the basic system configuration.

The second session, Realtine Telenetry Flow, will utilize the
HST Simul ator, SOC, SPIF, PRS, PASS, ESS, AEDP, OPUS, and
PACOR Il systens. This session will be used to validate the
final flight versions of system software and | aunch
configuration of the ground systemprior to the mssion. The
HST Sinmulator will be configured to accept commandi ng and
transmt simul ated science and engineering telemetry for the
new i nstrunents. A portion of the test will involve
transitioni ng between TDRSS and JSC nodes, which is a
necessary configuration during future SIMs, JISs, and the

m ssion. Qutput products fromall systens will be anal yzed
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Refer to Figures A-2 and A-3 for

an illustration of the basic systemconfiguration.

A 3.4 Roles and Responsibilities

This Section identifies the SMaI-23 (Part 1) support
and responsibilities for SR-4 Verification.

Tabl e A-3. SMGT 23

rol es

(See Table A-3).

SUPPCRT AREA SYSTEM RESOURCES CRGANI ZATI ON

STOCC PRS LORAL/ LMIO
PASS ATSC
ESS LORAL/ LMIQ ATSC
HST SIM LMIQ ATSC

DOC AP/ TTAC COW ATSC

ST Scl SPSS/ PASS/ OPUS/ HDA | ST Scl

SDPFE PACCR 11 ATSC

VBOCC SPI F ATSC

SOC SCC S| MULATOR ATSC

VEST BRZ S| MULATOR GSFC CCDE 442

| TAV N A CTA

SVG N A MOSES

&GS SVBE N A GSFC CCDE 441

SYSTEMS ENG NEERI NG N A MOSES

| DT N A GSFC CCDE 442

A. 3.5 SystemlFacility Requirenents

This section identifies the interfaces and functionality

required fromeach of the systens and/or facilities involved

PORTS Ref ur bi shnent System

i n SMGT- 23.

A 3.5.1

Rel ease 11.0, will
Session 2. PRS w |l

generation and telenmetry receipt.

PRS wi ||
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support the follow ng interface connections for SMaI-23:
NASCOM (for connection to SOC and HST Sim, PASS, and ESS.

PRS will interface with NASCOM for the recei pt of engineering
telenetry and the transfer of realtinme commands and OBC
loads. PRS will interface with PASS for the transfer of

engi neering telemetry and the receipt of OBC |loads. PRS wll
interface with ESS for the transfer of engineering telenetry.

A 3.5.2 POCC Application Software Support. The PASS
system Release 30, will be required to support test
activities during all test sessions. PASS will support the
follow ng interface connections for SMaT-23: SPSS, PRS, and
AEDP. During Test Session 1, PASS will process the SMss from
the Institute and produce M ssion Schedul es and | oads. PASS
will then interface with PRS for the transfer of these OBC

| oads. During Test Session 2, PASS will interface with PRS
for the receipt of engineering telenmetry and AEDP for the
transfer of telenmetry subsets.

A 3.5.3 Astronetry and Engi neering Data Processor. The

AEDP system Release 25, will be required to support test
activities during Test Session 2. AEDP will support the
follow ng interface connections for SMaT-23: PASS, ESS, and
OPUS. AEDP will inter-face with PASS for the receipt of

tel enetry captured during

Test Session 2. AEDP will interface with ESS and OPUS f or
the transfer of AEDP nagnetic tape products.

A 3.5 4 Engi neering Support System The ESS system

Rel ease 3.8, will be required to support test activities
during Test Session 2. ESS will support the follow ng
interface connections for SMGT-23: PRS and AEDP. ESS wil |
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interface with PRS for the receipt of realtine engineering
telenetry and history tapes. ESS will interface with AEDP
for the receipt of Astrometry and engi neering data tapes.

A 3.5.5 Telenetry Analysis and Logic for QOperations
Support.

The nost current rel ease of the TALOS systemw Il be used to
sup-port test activities during Test Session 2. TALCS will
support the follow ng interface connections for SMa3I-23:

SPIF and ESS. TALOS will interface with SPIF for the recei pt
of PPF and CAS data. TALOS will interface with ESS for the
recei pt of HST engineering telenmetry in the form of EDBs.

A 3.5.6 Thermal ©Monitoring System The nost current

rel ease of the TMS systemw || be used to support test
activities during Test Session 2. TMS will interface with
the SPIF facility during SMaT-23. TMB will interface with
SPIF for the recei pt of PPF and CAS dat a.

A 3.5.7 Proj ect Data Base. The PDB, Rel ease SVDB24, wil |
be used during interface, regression testing, and both SMGT-
23 test sessions. A portion of the PDB files will be
val i dated by MOSES SVG personnel and I DTs prior to test
executi on.

A 3.5.8 Packet Processor Il1. The PACOR I, Release 4.0,
will be required to support test activities during Test
Session 2. PACOR Il will support the follow ng interface
connections: NASCOM and OPUS. The PACOR Il will interface
with NASCOM for the recei pt of canned science telenetry from
the HST Simulator. Once the science data has been processed,
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the PACOR Il will interface with OPUS for the transfer of
sci ence data subsets.

A 3.5.9 Sci ence Tel ecope Science Institue. The ST

Scl will be required to support the followi ng interface
connections for SMGI-22 Part 1: PASS, AEDP, and PACOR I1.
The SPSS will interface with PASS for the transm ssion of a
Science M ssion Specification (SM5 and receipt of PASS
products. The OPUS will interface with AEDP for the receipt
of engineering data. The OPUS will interface with the PACOR
Il for the receipt of science data subsets. The ST Scl will
support these interfaces: SPSS and OPUS.

A . 3.5.10 Shuttle POCC Interface Facility. The SPIF will be
required to support test activities during Test Session 2.
The SPIF will be required to provide the following interface
connections: SOC and ESS. The SPIF will interface with the
SCC for the receipt and processing of JSC telenetry

contai ning PPF and CAS data. The SPIF will interface with
TMB and TALGCS for the transfer of shuttle data.

A 3.5.11 HST Sinmulator. The HST Sirmulator will be required
to support test activities during Test Session 2. During
this test session, the simulator is expected to interface
with the SOC and PRS. The HST Sinulator will provide these
interfaces for the transfer of sinulated spacecraft

engi neering telenetry and the recei pt of realtinme conmands.
The HST Simulator will accept conmmand data at both 125 bps
and 1000 bps in the TDRSS bl ock format and transmt 32 Kbps
format TN engineering telenetry also in the TDRSS bl ock
format. Telemetry fromthe simulator will be transmtted to
the SOC, reformatted into JSC bl ocks, and then transferred to
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the HST MOC for capture and processing. Simlarly, conmands
generated at the PRS systemw || be reformatted by the SCC
into TDRSS format and sent to the HST Sinmulator. The HST
Sinulator will also transmt canned science data for the STIS
and NICMOS instruments which will be captured by PACOR ||

A 3.5.12 Simul ation Qperations Center. The SOC will be
required to support activities during Test Session 2. The
SCC will be required to interface with the HST Sinul ator and
the HST MOC. The SOC wi Il provide these interfaces for the
recei pt of sinulated spacecraft engineering telenmetry from
the HST Sinul ator, receipt of JSC commands fromthe HST MOC
and the transfer of reformatted HST conmands and JSC
telenetry. The SOC will al so receive JSC commands fromthe
HST MOC which will be reformatted into TDRSS bl ocks and t hen
routed to the HST Sinul ator.

A 3.5.13 BESST Rel ease Zero. The BRZs will be required to
support activities during Test Session 2. The BRZs will be
required to interface with the VEST structure (including
DF224/ COP and NSSC-1 conputers), and with NASCOM f or
connection with the HST MOC PRS system The BRZs will provide
these interfaces for the receipt of STIS and NIl CMOS command

| oads and transm ssion of nmenory dunps to the PRS system

A 3.6 Duration

Test Session 1 - 40 hours
Test Session 2 - 12 hours
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A. 3.7 Dependenci es

The dependencies for this test include:

- All SR-4 SM ground system upgrades have been conpl et ed
- VEST BRZs
- SCC upgrades for new SIs

A. 3.8 Schedul es

These are the planned dates for SMGT-23 activities, based on
the nost recent version of the O%GS Project Schedul e.

- Test Plan/Procedure (Draft) 11/ 25/ 96
- Test Plan/Procedure (Final) 12/ 13/ 96
- Session 1 12/ 5/ 96
- Session 2 Dry Run 12/ 9/ 96
- Session 2 Test 12/ 23/ 96
- Session 2 Contingency 12/ 30/ 96
- Test Report 1/ 23/ 97

A 4 SMGT- 28/ SMOV

This Section provides detail information on the SMGT-28 Test
for SMOV Verification

A. 4.1 Purpose

SMGT-28 is a ground systemtest which is designed to verify
t he commandi ng capabilities at the ST Scl and GSFC for
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supporting the new i nstrunments once they have been installed
onto the spacecraft.

A 4.2 (bjectives

a. To exercise ST Scl proposal processing and SVM5 gener a-
tion capabilities for STIS and NICMOS SMOV activities.

b. To exerci se PASS SMS processing capabilities for STIS
and NICMOS SMOV activities.

A 4.3 Activities

SMGT-28 will denonstrate the ST Scl's ability to correctly

i npl enent SMOV observi ng proposals and will serve as an
interface test between the PASS system | ocated at GSFC and
the various ST Scl systens | ocated at Johns Hopkins
University in Baltinore. The test will involve the devel op-
ment, submttal, and processing of proposals at the ST Sci
into SMSs. Selected SMss will then be processed through the
PASS system PASS out put products will be then be anal yzed
by the I DTs, Science Teans, and the ST Scl. Refer to Figure
A-5 for an illustrated overview of the basic test flow

PASS (perations (PASSOPS) wi |l be responsible for tracking
all SMs deliveries and also for ensuring that output products
are routed to the proper personnel in a tinmely fashion. It
is expected that standard operating procedures will be
followed by the ST Scl and PASSOPS for the transfer of al
products.
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Fi gure A-5.

PIT
Proposal Manual PEPDB Load Stucture
Input —> Review |[—®|and Validate —®| Review
(RPSS) (PEP) (TRANS)
\ Handoff
PIT I PIT ———»| to SPSS
Schedulability Approval
Review
(SPIKE)
PMDB Review SMS
Calendar
Load — | and SMS —»| Review
and Fixup Generation and
(SPSS) (SPSS) Approval
OPTIONAL
PHASE
SMS Processing PASS
and Product Products
Generation Review and
(PASS) Evaluation

SMOV Test Fl ow
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PASSCPS wi Il provide the systens and personnel necessary to
exerci se the PASS systemduring testing. PASSOPS personnel
wi Il provide analysis of the input products, operation of the
system during processing activities, and anal ysis of out put
products. The input products will include, but are not
l[imted to, ST Scl SMSs and Flight Dynam cs Facility (FDF)
epheneri des.

Qut put products will include standard M ssion Schedul er and
Conmmand Loader reports and files. The output products will
be provided to the ST Scl for Institute evaluation. It is

expected that PASSOPS wi |l provide a turnaround time of one
week for generation of output products. The results of al
PASSCPS SMS processing and analysis will be provided to the
Test Coordinator, in a witten format, for inclusion into the
final test report.

The ST Scl will evaluate the M ssion Schedul e and Comrand
Loader PASS products fromeach of the processed test SMss.
The results of all evaluations will be provided to the Test
Coordinator. The ST Scl will have a 4 week period during
whi ch eval uation and approval of SMS output products will be
conducted. At the conclusion of the review period, the ST
Scl will issue a Review SMS report, which will be
electronically transmtted to the Test Coordinator for
tracki ng purposes and inclusion in the test report.

A 4.4 Roles and Responsibilities

This Section identifies the SM3T-28 support roles and
responsibilities for SMOV Verification. (See Table A-4).

A-40



SMR- 2043
Draft Rev 1

January 26, 1996

Table A-4. SMGT-28

SUPPCRT AREA SYSTEM RESOURCES CRGANI ZATI ON
STOCC PASS CSC/ ATSC

DOC COwW ATSC

PASSOPS N A ATSC
ST Scl SPSS/ PASS/ OPUS/ HDA | ST Scl

| TAV N A CTA
SVG N A MOSES
&GS SVBE N A GSFC CCDE 441
SYSTEMS ENG NEERI NG N A MOSES

| DT/ SI TEANVB N A BALL/ LMIQ

GSFC CCDE 442

A 4.5 System Facility Requirenents

This section identifies the interfaces and functionality
required fromeach of the systens and/or facilities involved
i n SMGT- 28.

A 4.5 1 POCC Application Software Support.
system Release 30, will be required to support test
activities during all test sessions. PASS will interface
with the ST Scl during SMGT-28. PASS will process the SMss
fromthe Institute and produce M ssion Schedul es and comand
| oads. PASSCPS will use the PASS test systemfor processing
SMBs to avoid the possibility of confusing a test SMB
and/ or output products with those required for daily
spacecraft operations. SM receipt fromthe ST Scl
out put product delivery to the ST Scl may occur
electronically or via tape.

The PASS

of all

and PASS

A 4.5 2
Wil |

The ST Scli
generate proposals and SVMSs to support SMGT-28 testing.

Sci ence Tel ecope Science Institue.
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The ST Scl will be required to interface with PASSOPS for the
transfer of SMSs and recei pt of PASS products. During the
test phase, the ST Scl will provide the foll ow ng systens for
t he generation and processing of proposal and SM5

i nf ormati on:

» Proposal Entry Processor (PEP)
 Transformation Subsystem ( TRANS)

 Science Planning and Schedul i ng System ( SPSS)
* Instruction Manager (I M

* Renote Proposal Subm ssion System ( RPSS)

A 4.6 Duration

This test will be conducted over an 8 nonth period with
proposal s
bei ng generated every week between April 96 and Decenber 96.

A 4.7 Dependenci es

Dependenci es for this test include:

- SPSS Phases 1, 2, and 3 are conpl eted on schedul e
- SMOV proposal s

A 4.8 Schedul es

These are the planned dates for SMGT-28 activities, based on
the nost recent version of the O%GS Project Schedul e.

- Test Plan/Procedure (Draft) 3/ 1/ 96
- Test Plan/Procedure (Final) 3/ 22/ 96
- SMOV SMS Processi ng 4/ 96 - 12/96
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- Test Report 12/ 31/ 96
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